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Summary
Objective: To determine differences in the incidence of epilepsy associated with
deprivation.
Design: Cross-sectional study of new cases of epilepsy presenting over 3 years linked
to census based population and deprivation data.
Setting: Norfolk UK.
Patients: Children aged 29 days to 14 years presenting to the only district hospital
serving the study area.
Interventions: None.
Main outcome measures: Incidence of epilepsy in quartiles of areas defined by
Townsend deprivation score.
Results: Overall annual incidence of epilepsy was 6.63 cases per 10,000. There was no
association between epilepsy incidence and deprivation with rates of 6.5, 8.0, 4.1 and
7.9 per 10,000 per year, respectively, in areas with increasing levels of deprivation.
Proportions of children investigated for possible epilepsy and of children treated for
epilepsy showed no social variation.
Conclusions: We did not find social inequalities in the incidence of epilepsy in
children. Nor was there evidence for the inverse care law in the investigation or
treatment of epilepsy in children.
# 2006 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.Introduction
The childhood epilepsies are a common cause of
disability and morbidity in childhood. They are not a* Corresponding author. Tel.:+44 1603 287624;
fax: +44 1603 287584.
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doi:10.1016/j.seizure.2006.01.002single condition, but a symptom of various cerebral
pathologies. These can include genetically deter-
mined predispositions to epilepsy, developmental
abnormalities of the brain such as migration
defects, and acquired lesions resulting from damage
or disease which may occur at any time of the child’s
life from when the brain starts developing in utero
onwards. All of these processes are potentially. Published by Elsevier Ltd. All rights reserved.
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ple, perinatal insults, head injuries, and meningitis
are more common among children from deprived
households.1 Genetic factors may also be related to
social circumstances if one or both parents also have
either epilepsy or an associated neurological or
cognitive impairment, as this may have led to down-
ward social mobility in the parents’ generation.
Despite this, the evidence for a social gradient in
childhood epilepsy is equivocal.2 The most reliable
study to date by Heaney et al., showed a possible
twofold increase in the odds of epilepsy in children
from deprived areas, but this difference may have
been explained by whether or not the child lived in a
metropolitan area.3 There are two reasons to clarify
whether childhood epilepsy does vary by socioeco-
nomicstatus.First, aretherecausesofepilepsywhich
are potentially preventable by social and economic
policy.Secondly, suchdatawouldprovideevidenceon
socioeconomic disparities in health and social care
needs for families where a child has epilepsy.
We have an opportunity to add to the evidence,
at least for the UK, and to overcome some of the
weaknesses of previous studies by using a database
of all new cases of seizures, turns, or paroxysmal
attacks in children presenting to a district general
hospital in the UK. This is likely to provide a high
ascertainment of cases of epilepsy within a geogra-
phically discrete area, with a close temporal link to
denominator data from the national census.
Methods
A description of the method of ascertainment of
cases has been published.4 Briefly, all children aged
29 days to 14 years newly presenting over 3 years
with a confirmed diagnosis of epilepsy to the Norfolk
and Norwich University Hospital were included. This
hospital is the sole provider of paediatric services
for the surrounding area. For the first two years of
the study, March 26th, 2001 to March 25th, 2003,
these cases were a subset of a larger study which
included all definite or possible seizures, attacks,
collapses, turns, or other episodic phenomena
where a neurological cause was included in the
differential diagnosis. Because a seizure is such an
alarming event, it is likely that all cases will be
referred to hospital. Even among the small pro-
portion of children with more subtle presenting
features such as absences, the alteration of con-
sciousness is likely to be recognized sooner or later
and so there will be a stable rate of presentation. To
ensure full ascertainment, records of admissions,
emergency attendances and outpatient consulta-
tions for the paediatric, accident and emergency,and adult neurology departments and requests for
EEGs were regularly checked prospectively over the
study period. Diagnosis of epilepsy was made by one
clinician (RB) reviewed where clinically indicated by
a regional paediatric neurologist. Doubtful cases
were not classed as epilepsy until there was con-
firmatory evidence, and all cases were reviewed at
least 6 months after presentation. We have pub-
lished data suggesting this approach leads to a high
degree of diagnostic accuracy. Sample size calcula-
tions suggested that 3 years worth of confirmed
epilepsy cases would be required to reliably identify
a twofold difference in incidence between deprived
and affluent areas so ascertainment of epilepsy
cases was continued for a further year. Due to small
numbers we have not analysed different epilepsy
syndromes separately.
Population denominators and measures of area
deprivation were taken from the 2001 census.5 An
area based measure of deprivation was used as no
individual measures of socioeconomic status were
collected in the clinical data. Numbers of resident
children aged 0—14 years were extracted for the
smallest census units — census output areas which
typically contain populations of around 125 house-
holds. Townsend deprivation scores were calculated
for these areas based on reference values for England
and Wales. The Townsend deprivation score is a
widely used area basedmeasure of material depriva-
tion produced by adding the standardized Z-scores of
four census variables: the proportion of economically
active adults who are unemployed, the proportion of
householdsnotownedby theoccupier, theproportion
of households without the use of a car, and the
proportion of overcrowded households.6 The areas
were divided into quartiles based on the value of the
deprivation score with roughly equal numbers of 0—
14 year old populations. The study area was defined
as all complete census output areas in which the
distance to the study hospital was shorter than the
distance to any neighbouring hospital. Census output
areas were included or excluded by using this rule in
the ArcGIS Geographical Information System.
The study received ethical approval from the
Norwich Research Ethics Committee.Results
One-hundred and eighty-two children presented to
the hospital with clinically confirmed epilepsy over
the 3 years (81 idiopathic of which 64 generalized,
17 focal; 42 symptomatic of which seven general-
ized, 29 focal; 59 unclassified of which 12 were
focal, 47 unclassified). One-hundred and fifty-five
of these children lived in the study area. The
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Table 1 Social variation in incidence of epilepsy
Least depr.
quartile 1
Quartile 2 Quartile 3 Most depr.
quartile 4
Residents aged 0—14 years 19401 19581 19472 19498
Epilepsy cases 38 47 24 46
Incidence per 10,000 per year 6.5 8.0 4.1 7.9
95% CI of incidence 4.8—9.0 5.9—10.6 2.6—6.1 5.8—10.5
Table 2 Social variation in investigations and treatment
Least depr.
quartile 1
Quartile 2 Quartile 3 Most depr.
quartile 4
Initial diagnosis of epilepsy or possible epilepsy 47 53 37 71
Number (proportion) investigated 40(0.85) 42(0.79) 32(0.86) 60(0.85)
Final diagnosis of epilepsy 38 47 24 46
Number (proportion) treated 25(0.66) 36(0.77) 19(0.79) 33(0.72)overall incidence of epilepsy in the study area
was 6.6 new cases per 10,000 children aged 0—14
per year (95% confidence interval 5.6—7.8). The
incidence in males was 7.1 and in females was 6.3,
male to female ratio of 1.1. Table 1 shows the inci-
dences for each of the four deprivation quartiles.
There was no demonstrable gradient for epilepsy by
area deprivation (Chi-squared value for trend =
0.00005, p = 0.98).
Table 2 shows the proportion of children who
were investigated and treated. This is a measure
of equity in the use of health care resources. There
is no social gradient in the proportions of children
who were investigated where epilepsy was a possi-
ble initial diagnosis (Chi-square for trend = 0.064,
p = 0.80) nor of children with a final diagnosis of
epilepsy who were treated with anticonvulsants
(Chi-square for trend = 0.241, p = 0.62).
Discussion
The advantages of these data are that full ascertain-
ment of epilepsy can be assumed and that ascertain-
ment across the entire study area is comparable.
Most, if not all, children with a seizure disorder will
present to a paediatrician at this hospital. The study
size was decided in order to provide sufficient cases
to identify reliably a twofold difference between
deprived and affluent areas, so although there was
an apparently low incidence in the third quartile, we
are confident that this was a chance finding, and it
does not hint at any underlying social gradient that
might be masked by bias in our methods or an
underpowered study. The denominator data is as
accurate as possible–—cases were collected around
the same time as the census, the method of match-
ing cases to census output areas is reliable and newzone design methods were used in the 2001 UK
census in order to define census output areas which
maximize homogeneity of the demographic struc-
ture of the population.7
A weakness of this study is that the area is not
representative of the whole country. Although it
comprises a wide range of social conditions it does
not include any inner city areas in a major conurba-
tion. In national terms, quartiles 1 and 2 represent
less deprived conditions than average, quartile 3
represents about average conditions and quartile 4
represents more material deprivation than average.
Nevertheless, this is a sufficient range to identify
social variations if they exist. The output areas in
each quartile were spread over all parts of the study
area, except that quartile 4 areas were concen-
trated in the city of Norwich and smaller urban
centres. Thus, we can be certain that we have
not missed any increased incidence as a result of
reduced ascertainment in areas further away from
the hospital, as this would tend to reduce the
apparent incidence in more affluent areas.
Previous studies have shown social inequalities in
both incidence8,9 and prevalence10 of adult epilepsy.
There is less clear evidence in childhood. Studies
from the USA11 and Finland12 suggest a social class
gradient in incidence of epilepsy although there are
weaknesses in diagnosis and social classification in
both studies. A study from London and the South East
of England which included children showed a twofold
variation in the incidence of epilepsy between
deprived and affluent areas although this was
accounted for by the bulk of the deprived areas being
in London, and the bulk of the affluent areas being
outside London, whichmay havemasked a diagnostic
or ascertainment bias.3
Studies of social disparities in incidence of epi-
lepsy in children are important. In adults, the social
Deprivation and incidence of epilepsy 193and economic disadvantages resulting from epilepsy
can lead to downward social mobility. This leads to a
higher prevalence of epilepsy in deprived areas.
Causes of epilepsy in adults are also different to
children with the effects of lifestyle, degenerative
diseases and tumours more evident. This may result
in different social patterns in epilepsy incidence
between adults and children. We have found no
social gradient in childhood epilepsy incidence in
contrast to findings in adults. We have also found no
social variation in the use of investigations or treat-
ment, in other words no evidence of the inverse care
law (i.e. that those most in need of health care as a
result of their social circumstances are least likely
to receive it13) for childhood epilepsy.
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